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Introduction 


The Ontario Government recognizes 
urgent need, both ecological and finan- 
cial, to reduce consumption of energy — 
especially energy that is produced from 
irreplaceable fossil fuels. The Ministry of 
Colleges and Universities and its associ- 
ated institutions can contribute signifi- 
cantly to Ontario's efforts to save fuel and 
money. 

This Energy Management Checklist is 
intended for all members of the college 
and univeristy community, including ad- 
ministrators, technical and maintenance 
personnel, faculty, and students. 
Included in the text are suggestions for 
better management of 
1 waste prevention, 

2 construction standards, 

3 improvements to existing buildings, 
and 

4 technical operation of plant and 

buildings. 

Energy Management Checklist is a 
working guide designed for you to keep 
on your desk or to carry with you for easy 
reference. 


Information and 
promotion 


Successful management of energy in colleges and 
universities requires support from all levels of adminis- 
trative and academic authority. A clear statement of 
energy management policy should be issued from the 
highest level. 

Administrators should encourage faculty, staff, and 
students to suggest ways to reduce energy consump- 
tion. Campus and public newspapers should be in- 
formed of the ideas that result in energy saving. The 
physical plant department can, for example provide the 
Campus newspaper with regular articles based on past 
and present energy costs and usage. On-campus 
“thermometers” or other displays can be prepared to 
show this month's (or this week’s) energy use com- 
pared with that used during the same period a year ago. 

Memos and other campus publications can urge 
everyone to report malfunctioning equipment, rooms 
that are excessively drafty or hot in winter, cold in 
summer. In winter, the need to dress more warmly to 
compensate for a lower level of heating should be 
emphasized. 

Finally, it should be stressed repeatedly that energy 
conservation measures are here to stay as a perma- 
nent way of life! 


Capital spending 

Energy management can be grouped according to 
priorities of capital funds: 

1 administrative measures that involve little capital 
outlay and can be implemented immediately (for 
example, more economic scheduling of occupancy, 
adopting more economic temperatures — higher in 
summer, lower in winter — and proper maintenance); 
2 measures that require capital outlay but whose 
immediate cost saving justifies the expense; 

3 measures involving capital outlay not readily recov- 
erable but which would be attractive should energy 
prices increase. (Evaluate these measures but with- 
hold action until warranted by price changes. Measures 
in this priority will often be feasible in new buildings.) 


Organizing 
the institution 


Two main committees are needed to organize the 
college or university community for efficient energy 
management. 

The overseeing Technical Committee should involve 
the director of physical plant, technical personnel, and 
representative engineering or science faculty and 
students. 

The Group Committee should be composed of both 
energy users and operators. Users of energy include 
students, faculty, staff and administration. Operators 
are the physical plant director and the technical main- 
tenance and administrative staffs responsible for en- 
ergy supply. Group committees may be formed by 
faculty or department, or they can be formed to 
represent campus buildings such as each of the 
teaching buildings, the residences, the recreation and 
administration buildings. 

Another committee, a Student Energy Advisory 
Group, could suggest ways to save energy and ways to 
gain student co-operation for energy-reduction proj- 
ects. An Energy Management Information Officer, 
appointed by the physical plant director from among his 
staff, could regularly give information and assistance. 

The physical plant director should be in charge of 
implementing and evaluating energy management 
programs and should head the technical committee. 

The physical plant director should also: 

1 initiate the preparation of accurate, comparable 
records by divisions such as faculties, buildings, 
facilities (Bases such as “per student” or ‘‘per square 
foot of floor area” could measure energy quantities and 
cosis.); 

2 plan and obtain authorization for purchasing metering 
devices necessary to determine the statistical quan- 
tities mentioned above (Borrow an energy supplier's 
metering equipment if possible.); 

3 direct and monitor maintenance programs; 

4 accumulate cost data for physical plant budget 
changes required for an energy-reduction program; 

5 prepare weekly or monthly comparison statements of 
fuel and electricity consumption; 

6 institute daily reports of efficiency of all heating plant 
(Check closely the percentage of make-up water at the 
plants, that is, check returns being dumped and leaks in 
the system.); 

7 prepare a chart or graph which plots daily hour-by- 
hour electricity requirements to find out peak demand 
periods (If not done daily, this should be done for two- 
or three-week periods at various times of the year.); 
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8 develop a detailed shut-down program to maximize 
energy saving at night, during holidays and semester 
breaks, and develop an abbreviated program for 
weekends. 


Some “starter” ideas 


The Technical and Group Committees can discuss 
energy-reduction projects using data supplied by the 
physical plant director. They can also initiate their own 
studies or discussions. Listed below are some ‘‘starter”’ 
ideas. 

1 Institute and promote new comfort standards, for 
example, 21C (70F) in winter and 25C (78F) in 
summer. Lower the temperature of the domestic supply 
of hot water and encourage those using hot water to do 
so economically. 

2 Schedule use of energy-demanding facilities to 
minimize the hours of use. Less energy is consumed 
during “standby” hours. Consider rescheduling extra- 
curricular activities. 

3 Adjust schedules to minimize travel between 
buildings. 

4 Schedule daytime rather than nighttime cleaning and 
maintenance. If night clean-up crews are necessary, 
ensure that they turn off all lights except those that they 
actually need. 
5 Establish uniform opening and closing hours for the 
maximum number of campus buildings and lock doors 
during “closed” periods. 

6 Increase the use of some classrooms so that others 
may be closed temporarily. 

7 Designate specific classrooms as study halls rather 
than allowing just any classroom to be used. 

8 Concentrate regularly scheduled evening classes 
into fewer buildings. 

9 Ban cooking in rooms. 

10 Establish standards of energy use for each group or 
building, including “in-use” and “standby” loads. A 
heavy load may indicate a problem area. 

11 Encourage the use of blinds or curtains to help 
insulate buildings from outside heat or cold. Closed 
blinds and curtains on south and west esposures will 
keep a building cooler in summer whereas opening 
them in winter will help to bring in some heat from the 
sun. Consider the use of double-glazed windows, 
painted and other heat-reflecting glass, or screening to 
lower the’sun’s effect on air conditioning. Consider 
shading devices and calculate if savings warrant the 
expense. Awnings can reduce heat gain up to 50 per 
cent in summer. Use roof overhang “eyebrows” and 


other structural sun-shades over glass to reduce 
air-conditioning loads and to permit heat gain from 
low-angle winter sun. Plant trees to provide summer 
shade for buildings. 

12 Check windows to see if they close properly and 
ensure that window frames are properly caulked. 

13 Keep heating sources clear of furniture and drapery. 
14 Use light-reflective colours in repainting. Use white 
or aluminum-coated roofs to reduce solar heat gain and 
lower air-conditioning costs. 

15 Restrict the number of exterior doors used for 
normal passage. Consider vestibules. 

16 Keep interior doors closed as much as possible to 
conserve heat in the rooms. Keep automatic door 
closers in good repair. 

17 Review permitted elevator use. 

18 Use aluminum foil-backed insulation or aluminum 
foil-backed gypsum board facing upward or outward to 
provide resistance to downward heat flow. 

19 Check ceiling insulation under the roof; add more 
insulation and fill voids if insulation is below standard. 
20 Seal all skylights and other roof openings as tightly 
as possible to reduce ‘chimney’ effect. 


road management 
or 
proposed buildings 


Consider these energy-saving ideas when planning an 
addition or new building on campus. 

1 Consider the effect of building an on-site supply of 
electricity, heating, and cooling. Compare capital and 
operating costs of independent heating and air- 
conditioning plant with service from a central supply 
system. 

2 If appreciable summer occupancy is expected, 
minimize the building’s exposure to sun. 

3 Design buildings with the least possible perimeter 
wall area and maximum floor area and/or enclosed 
volume. 

4 Ensure that new buildings are well insulated. Thermal 
conductivity of walls should not exceed .15 Btu/sq ft/hr 
(.013 Btu/m?/hr). Thermal conductivity of roofs should 
not exceed .07 Btu/sq ft/hr (.006 Btu/m?/hr). 

5S Reduce the percentage of wall area to be glazed. 
Many office buildings are being reduced to 35 per cent 
and other types of building to considerably less. Use 
double glass. Use an economical type of reflective 


glass in air-conditioned buildings. Provide shading for 
glass by using overhangs and side-shading fins. De- 
termine heat loss per square foot of floor area and heat 
loss per cubic foot of enclosed volume, and compare 
with existing buildings; the result could be as low as 50 
per cent or even less than the heat loss of traditionally 
designed buildings. 

6 Choose heating, ventilating and air-conditioning 
systems to suit the periods and duration of occupancy 
of the building. Consider total air systems of a combina- 
tion of direct heating and air systems, total air systems 
being more appropriate to continuous use and sepa- 
rate systems more for intermittent use. 

7 Consider sub-division of the building so as to permit 
intermittent use of various areas. 

8 Examine individual control provisions for economy 
of operation. 

9 Consider the amount of exhaust ventilation proposed 
‘and the minimum amount of fresh air being provided. 
The balance should provide slightly positive pressure 
inside the building. 

10 Check the minimum fresh air quantity against 
proposed occupancy on a cfm-per-person basis. Ten 
to 12 cfm (1.7 to 2.0m3/hr) per person for normal 
occupancy could be considered adequate. 

11 Compare capital and operating costs of electric 
heating and fossil-fuel heating. 

12 Consider installation of aheat pump if there is a 
reliable and adequate heat source in the building. 

13 Evaluate heat reclamation by wheel or glycol 
solution run-around methods where amounts of 
exhaust ventilation are sufficient and the supply is 
relatively uninterrupted. The re-circulation of a large 
proportion of building air is the most efficient way to 
reclaim heat. Heat reclamation should be considered 
essential where large amounts of exhaust necessarily 
exist. 

14 Design lighting in conjunction with ceiling arrange- 
ment and colour in order to achieve optimum efficiency. 
Determine and evaluate watts per square foot for 
various types of occupancy. 


Heating, ventilating and 
air conditioning 


1 Boiler plant maintenance: 

a) keep a daily record of efficiency, fuel input, steam 
and heat output, flue-gas temperature, water treat- 
ment checks; 

b) weekly, or more frequently, punch boiler fire tubes 
and operate soot blowers on water-tube boilers; 

c) annually inspect boiler interior and settings and 
rectify if necessary. 

2 Heating system maintenance: (Carry out main- 

tenance procedures with special attention to servicing 

the entire heating plant when the load is off in the 
summer.) 

a) annually inspect and correct leaks, damaged insula- 
tion, and check water and condensate condition; 

b) annually clean and inspect traps, strainers, and 
expansion joints; 

c) annually inspect convector element fins and, if 
necessary, vacuum clean. 

3 Heating plant operation: 

a) maintain highest efficiency; 

b) conform to scheduling, “in-use” and “standby” con- 
ditions; 

c) if the heating plant has been operated at times of the 
year other than the “heating” season, examine the 

_reasons (Determine and evaluate measures to elim- 
inate such operation and to shorten the heating 
season to an absolute minimum. Implement meas- 
ures that can be reasonably justified economically 
and determine the point at which fuel cost increases 
will justify further changes.); 

d) experiment with shut-down and start-up times 
(Shut-down as far ahead of scheduled “standby” 
period and start-up as soon before “in-use” period 
as is acceptable.); 

e) between heating seasons, shut off supply mains as 
soon as possible to achieve maximum saving; 

f) when feasible, shut down entirely those facilities that 
are not required for the winter season (Ensure the 
safety of buildings by carefully draining ali water- 
filled pipes and equipment. Minimal heat may be 
required to maintain basements above freezing to 
prevent damage to foundations and structure.); 

g) for optimum control of heating, consider using 
program clocks of dual element day/night 
thermostats. 

4 Air-conditioning system maintenance: 

a) regularly clean or change air filters as indicated by 
filter bank pressure gauges; 


b) bi-annually inspect coils for leaks, clean if required, 
check temperature controls, clean air washer and 
adjust bleed. 

5 Refrigeration plant maintenance: 

a) determine shut-down times for winter and start-up 
for summer (Have machines pumped down and put 
out of use.); 

b) periodically examine condition of water chillers, 
clean as required, and have elements examined, 
adjusted and rectified—consider occasionally using 
manufacturers’ personnel for this service. 

6 Ventilation and air-conditioning operation: 

a) operate ventilation and air conditioning plant for 
highest efficiency and to conform to scheduling and 
to “in use” and “standby” conditions; 

b) review fresh air quantities brought in by the systems 
at the minimum position and reduce this minimum 
fresh air intake to acceptable levels, 10 to 12 cfm 
(1.7—2.0m3/hr) per person; 

C) operate supply ventilation and air conditioning sys- 
tems to provide free cooling in outdoor conditions 
below 13C (55F) and ensure that main refrigeration 
plants are shut down during the “free” cooling 
season; 

d) abolish the use of heat in the cooling season (This 
type of operation is mainly present in terminal reheat 
types of air conditioning systems where heat is used 
for individual temperature control. Consider altering 
these systems to variable air volume.); 

e) seasonally adjust discharge temperatures of 
constant-discharge air temperature systems to re- 
duce controlling action required in variable-air- 
volume systems or reheat requirement for control 
where systems have not been altered to VAV. 

7 Exhaust ventilation system operation: 

a) where feasible, reduce air quantities; 

b) turn toilet exhaust systems off at night and operate 
laboratory and specialized exhaust systems only 
when required; 

c) evaluate exhaust hoods (New types are available 
which have their own outside tempered air supply 
and can effect economies.); 

d) balance exhaust and fresh air supplies to provide a 
slight excess of supply air, thus reducing infiltration 
and drafty conditions at windows and doors; 

e) survey exhaust and supply systems to determine 
feasibility of heat reclamation (particularly where 
supply air systems, operating at 100 per cent fresh 
air, have been provided to compensate for heavy 
exhaust ventilation required because of special 
circumstances). 


Electricity 


An electrical bill is usually made up of total energy 
consumption (kilowatt hours) and demand charges 
based on the rate of consumption (kilowatts). During 
peak loading, additional consumption can be very 
expensive because the demand charge usually far 
outweighs the normal value of the extra energy con- 
sumed. 

Electrical peaks are established generally between 
10 am and 3 pm (although the timing of these peaks 
may vary from campus to campus). If possible during 
this period, switch off equipment or at least refrain from 
starting additional equipment. Power in the “off” hours 
(that is, after 3 pm or before 10 am) is less expensive 
and it may be that some activities could be carried out 
during this time. The highest peaks occur on hot, humid 
days and on cold, dark days. 

Billing structure varies with location. Become familiar 
with your particular electric billing structure and note: 

1 demand figures; 

2 consumption figures; 

3 low power factor penalties; 

4 unexplained differences between current and previ- 
ous billing or between current billing and that of a 
comparable period during the previous year. 

Become familiar with electrical demand patterns and 
determine the demands in various groups of buildings. 
Work to reduce demands and schedule to avoid 
coincidence of demands. Determine whether it is 
cheaper to supply negative reactive power on site or to 
buy power factor correction from the electrical utility. 
Relatively inexpensive capacitor installations can re- 
duce peak demand, thus adding capacity to supply 
transformers or even to plant feeders; it can even raise 
voltage somewhat. (In practice, only three-phase loads 
need power factor correction.) 

Review metering arrangements. If meters belonging 
to the local utility are to be used, it is best to have only 
one meter for the whole institution so that a single 
demand figure can be obtained. If two or more meters 
are used, billing will be based on the sum of the 
demands whether or not these peaks occurred at the 
same time. 

Consider providing owner’s meters for various 
groups of buildings; these should be demand and 
consumption types. Portable meters may also be used; 
these can often be borrowed from electricity suppliers 
for short periods of time. 

To reduce energy consumption: 

1 operate heating, ventilating and air-conditioning 
systems to conform with “in use” and “standby” 
conditions; 
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2 restrict air conditioning and heating to the shortest 
possible seasons; 
3 schedule occupancy to obtain maximum efficiency in 
“standby” conditions; 
4 exercise discipline in the use of lights and equipment. 

Heavy consumption during laboratory operation, 
experiments or demonstrations should be scheduled 
for off-peak periods so that higher demand charges are 
not incurred. The acquisition of any electric equipment 
that could push consumption above the agreed level of 
electric demand should be considered carefully by the 
technical committee. The effect of this equipment on 
electricity cost should be assessed. Conditions govern- 
ing periods of operation, including times and duration, 
should then be clearly specified. 

Here are some steps that can be taken to reduce 
electrical consumption. 
1 Modify all lighting levels to conform with new reduced 
Illuminating Engineering Society (IES) standards, with 
the cooperation and approval of users. Promote even 
lower levels of lighting in spaces other than work areas. 
Be aware that past IES standards may have been 
unduly high. 
2 Operate lighting systems to coincide with “in use” 
and “standby” conditions. 
3 Regularly clean lamps and fixtures to improve lighting 
efficiency. As part of preventive maintenance, take 
periodic readings with a light meter to check rate of 
deterioration of light output. Under average conditions, 
fixtures will collect enough dirt to cause light output to 
decline at least 2 per cent per month. Dirt and normal 
deterioration can reduce light output by more than 50 
per cent in two years. Remove diffusers where glare is 
not a problem. 
4 Improve light-switching arrangements for increased 
flexibility, using windows where possible for daylight. 
Encourage economical use of lighting. Increase pro- 
motional efforts to stimulate faculty, students and 
administrators to endorse the ideal of using lights only 
when needed. 
5 Place “Lights Out” reminders at switches and exits. 
When light switches are conveniently located at rest- 
room entrances, encourage their use as needed. 
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6 Reduce exterior lighting if this can be done without 
excessive risks to safety and security. 

7 Consider reducing or eliminating decorative lighting. 
8 Reduce corridor lighting in all buildings by disconnect- 
ing alternate fixtures or by some other means to 
conform to new lower lighting standards. Be aware that 
removal of one lamp from a two-lamp ballast will 
adversely affect the power factor and can result in 
penalty charges. Be aware also that removing alllamps 
from a switched-on ballast will still result in some 
wasted energy; the ballast must be switched off or 
disconnected. Fixtures to be left without lamps should 
be marked to prevent inadvertent relamping; lamp 
sockets should be taped to prevent insertion of lamps. 
9 Replace incandescent street lights with mercury 
vapour or sodium lamps which produce more light and 
consume less energy. 

10 Reduce parking lot lighting to minimum safety 
requirements; access to certain lots may be prohibited 
(entrances and exits barred) during evening hours so 
that all lighting can be eliminated in those areas. 
Deactivate automotive engine block heater outlets 
during mild weather. 

11 Install automatic timers or photo-electric cells to 
control lights, particularly exterior lights. 

12 Realign working hours, including custodial service, 
to make best use of daylight. Illuminate only a portion of 
an area, such as agym floor, while custodial crews are 
cleaning. Have custodial staff clean buildings one floor 
at a time, using lights only while cleaning. Make sure 
that lights are turned off as work progresses to another 
floor. For most night cleaning, 20-25 foot candles 
(215-270 lux) of light are sufficient. Light switches 
providing only this amount of light should be identified; 
only these would be turned on while the area is being 
cleaned. 

13 Have security, cleaning and maintenance personnel 
check for excess lighting left on after departure of 
custodial personnel; instruct them to turn off lights that 
have been left on and to report those that they cannot 
turn off. 

14 Turn off outside stairwell lights during daylight 
hours. 

15 Check to see that correct wattage is used in all 
fixtures including lights at exits, in restrooms and 
around building entrances. 

16 Take advantage of natural daylight in your survey of 
lighting requirements, and instruct personnel to make it 
a habit to do likewise. Encourage the use of natural 
lighting in rooms which have windows. 
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17 Schedule lighting maintenance and relamping pro- 
grams for periods other than peak-demand. 

18 In new construction, design facilities to reclaim heat 
from lighting fixtures. 

19 Install fluorescent lighting in place of incandescent 
bulbs wherever possible. A 40-watt fluorescent lamp 
provides approximately four times more light than an 
incandescent lamp of the same wattage. New designs 
in fluorescent lamps now permit more frequent turning 
on and off. Economies can be achieved if lights are 
turned off when rooms are vacated for more than seven 
minutes. 

20 When repainting, paint all dark coloured interior 
walls and Ceilings a light shade in order to improve 
surface reflection. In new construction or moderniza- 
tion projects, consider a combination of ceiling fluores- 
cent lighting and light colouring to obtain more efficient 
lighting. With proper arrangement, 70-80 foot candles 
(753-860 lux) can be obtained, with 2-2.25 watts per 
square foot (.18-.20 watts/m?) off floor area. 

21 Special consideration should be given to employees 
who have visual problems or unusually difficult visual 
jobs. Consider and experiment with “task” Lighting 
(light fixtures located only in areas where tasks are 
performed), as opposed to “general” lighting, to reduce 
lighting load. A judicious combination of the two kinds 
of lighting gives good results with less use of energy. 
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John Mack 
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June 1974, 9 pp* (presented to conference of 
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Considerations in Utilizing 

Refuse Derived Fuels in Existing Boilers 
H.1. Hollander, P.E. 

Commonwealth Companies, 
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Cost and Energy Savings Opportunities with 
Heating, Air Conditioning and Lighting Systems in 
Schools 

Electric Energy Association 

90 Park Ave., N.Y., N.Y.10016 

(Booklet Price 40¢ postpaid) 


Design & Evaluation Criteria for Energy 
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(ASHRAE Standard 90-p) 

American Society of Heating Refrigerating & 
Air Conditioning Engineers, Inc. 
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January 1975, 63 pp 
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HVAC Systems 

Electric Energy Association, 90 Park Ave., N.Y., 
N.Y.10016 
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Effective Energy Utilization in Buildings 
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Sept. 1973" 


Energy Conservation 

L.S. Germain, 

Lawrence Livermore Laboratory, University of 
California, National Technical Information 
Services, U.S. Dept. of Commerce, 
Springfield Va. 22161. 

Nov. 1973, 108 pp* 
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Energy Conservation and Window Systems 
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Information Services, U.S. Dept. of Commerce, 
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Energy Conservation Checklist for Universities & 
Colleges 

APPA, Suite 510, 1 Dupont Circle, Washington, 
D.C. 20036, 
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Defence suggested Energy Conservation 
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Energy Conservation Guidelines for Existing 
Office Buildings 

U.S. General Services, Admin. Public Buildings 
Service, Washington, D.C. 20405 

Feb. 1975* 


Energy Conservation: Guidelines for Action 
Michigan Assoc. of School Administrators, 
Lansing, Mich. 

April 1974, 58 pp 


Energy Conservation in Buildings: Techniques for 
Economical Design 

C.W. Griffith, Jr. 

The Construction Specifications Institute Inc., 
1150 17th St., N.W., Washington, D.C. 20036. 
1974, 174 pp” (Price: $20/copy) 


Energy Conservation in Public and Commercial 
Buildings 

Richard G. Salter & D.N. Morris, 

U.S. Congress. 

pp 149-203" (Part of “Research, Development and 
the Energy Crisis’) 


Energy Conservation Methods and Programs in 
the Industrial Sector 
1975, 41 pp* 


Energy Conservation Program Guide for 
Commercial Buildings 

Louis de Latour, 

Louisiana Dept. of Commerce, National 
Resources & Energy Div., Baton Rouge, La. 
Oct. 1975, 28 pp* 


Energy Conservation Program Guide for Industry 
& Commerce 

National Bureau of Standards, Washington D.C. 
Sept. 1974, 212 pp* (Copy filed at Canadian 
Standards Assoc. Library, 178 Rexdale Blvd. 
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Energy Conservation—The Capital Investment 

Needs for Building Rehabilitation for Non-Profit 
Educational Institutions (Paper No. 2) 

Energy Task Force, 1 Dupont Circle, Suite 510, 
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April 1975 


16 


Energy Conservation Through Building Design & 
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Fred S. Dubin, 

Dubin-Mindell-Bloome Associates, N.Y., N.Y. 
June 1972, 18 pp* 


Energy Conservation Through Infra Red 
Energy Conservation Ltd., Toronto 
1974, 13 pp* 


Energy Crisis Bibliography 
A Peter Opperman, 
American Inst. of Architects, 
1735 New York Ave., N.W. 
Washington D.C. 20006. 
(Price: $2.00 postpaid) 


Energy, Environment and Building 

J.P. Steadman (Director, ARC) 

Cambridge University Press, N.Y. 

1975, 287 pp (Price: $14.95, $5.95 paperback) 


Energy Management Program 

Edison Electric Institute, Conservation & Energy 
Management Division, 90 Park Ave., N.Y., 
N.Y.10016 

(Very interesting ongoing series of case studies) 


Energy Management Report 

M.J. O’Brien, P.Eng., Operations Engineer, 
Trent University, Peterborough, Ontario. 

May 1975 

(Presented at OAPPPA Spring Meeting held at 
Trent Univ.) 


Energy Management Workbooks 

4 Vols. 

East Ohio Gas Co., Cleveland, Ohio 
1974" 


Energy Option Workshop Workbook 
David Sage Inc. 
Consumers Gas Co., N.Y. U.S. 


Energy Utilization in Buildings Using Life Cycle 
Cost-Benefit Analysis 

Building Research Institute, 2101 Constitution 
Ave. N.W. Washington, D.C. 20418 

(Price: $5.00 copy) 


Fuel Economy Handbook 

National Industrial Fuel, Efficiency Services, 
Graham Trotman Dudley Publishers, 
London, England 

1974* (Energy Data Book Series: Looseleaf) 


Guidelines for the Conservation of Energy in 
Federal Buildings 

Canada Depart. of Public Works, Ottawa, Ontario. 
1973, 6 pp” 


Heat Pumps—Application & Reliability 
ASHRAE, 345E 47th St. N.Y., N.Y. 10017. 
1972, 19 pp* (Technical Papers) 


17 


(RTS LE ee 


Impact of Heat Pumps & Heat Recovery Systems 
on the Heating Requirements of New Buildings 
New York State pp I 19-32" 

(From Study of Electric Space Conditioning) 


Lighting & Thermal Operations, Energy 
Management Action Program for Commercial, 
Public & Industrial Buildings 

U.S. Federal Energy Administration, Office of 
Conservation & Environment Washington, D.C. 
20461. 

Dec. 1974, 10 pp 


List of Opportunities for Energy Conservation 
U.S. General Services Administration AIA 
Workshops, Washington, D.C. 

Nov. 1973 


New Approaches to Energy Management & 
Lighting in Office Buildings 

R.J.G. Hazen, 

Canadian General Electric, Lamp Dept. 
Nov. 13, 1975, 11 pp 


New Energy Technologies for buildings 

Richard Schoen et. al. 

Ballinger Cambridge, Mass. 

1975, 217 pp (Report to Energy Policy Project of 
the Ford Foundation) 


Pre-Design Analysis of Energy Conservation 
Options for a Multi-Storey Demonstration Office 
Building 

Tamami Kusuda et. al. 

U.S. Dept. of Commerce, National Bureau of 
Standards, Washington D.C. 

Nov. 1975, 60 pp* 

(Part of NBS Building Science Series 78) 


Principles of Economical Heating: How to operate 
& maintain a building and its heating system to 
gain greater comfort with minimum steam use 
International District Heating Assoc., 

Pittsburg, Pa., 

1973, 55 pp” 


Proceedings of Conference on Energy 
Conservation in Commercial, Residential and 
Industrial Buildings 
Includes: 
- Solutions to Problems of Energy Conservation 
in Existing Buildings pp 91-98 
- Retrofitting 35 buildings on the Ohio State 
Campus for Energy Conservation pp 109-144 
- Design Parameters for Energy Conservation in 
New & Existing Buildings: Gilbert Hellmer 
pp 185-210 
- Future Innovative Design in Building 
Construction: Rudard A. Jones pp 265-272 
Fawcett Centre for Tomorrow, 
The Ohio State University, Columbia, Ohio. 
May 1974, 343 pp* (Jointly sponsored by NSF, 
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Ohio State Univ., ASHRAE and APPA) 


Proceedings of the Effective Energy Utilization 
Symposium for Engineers, Architects, Planners, 
Public Officials and Educators 

Drexel University, Philadelphia, PA. 

June 1972* 


Proceedings of the 61st Annual Meeting of the 
Association of Physical Plant Administrators of 
Universities & Colleges 

APPA, Suite.525, 1 Dupont Circle Washington, 
D.C. 20036 


Rational Use of Energy in Campus Buildings and 
Resulting Savings 

Université Laval, Ste. Foy, Quebec. 

May 16, 1975 (Paper presented at 1975 CAUBO 
Conference) 


Reducing Operating Costs in School Heating 
Systems 

University of Illinois, Urbana, Illinois. 

1970, 19 pp 


Relight to Conserve Energy 
GTE Sylvania, Fall River, Mass. 
1974, 23 pp* 


Report of Ad Hoc Committee on Energy Efficiency 
in Large Buildings 

Office of General Services, State of New York, 
Albany, N.Y. 

March 1973. 


Report on Building Life Costs 

Council of Ontario Universities and Ministry of 
Colleges and Universities 

Nov. 1973, 78 pp 


Research, Design, Construction and Evaluation of 
a Low Energy Utilization School: Phase 1 Interim 
Report, Research 

National Science Foundation, Washington, D.C. 
Aug. 1974" 


Studies of Control Applications for Energy 
Conservation 

Honeywell Inc. 

39 pp” 


Syska and Hennesey Technical Letter 
Syska & Hennesey Inc., Engineers, 110 West 50th 
Street, N.Y., N.Y. 10020 


Technical Options for Energy Conservation in 
Buildings 

Report of Joint Emergency Workshop on Energy 
Conservation in Buildings 

Order by number & name from Superintendent of 
Documents U.S. Government Printing Office, 
Washington, D.C. 20402. 

1974, 175 pp (Price: $2.35 domestic postpaid) 
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Tell the Energy Crisis Like It is 

W.L. Hartman, 

The Ohio State Univ. IDHA, 5940 Baum Square, 
Pittsburg, Pa. 15206. 

1975 (Paper presented at 66th Annual IDHA 
meeting in Skytop, Pa.) 


The Economy of Energy Conservation in 
Educational Facilities 

Educational Facilities Laboratories Inc., 
477 Madison Ave., N.Y., N.Y. 10022. 
1974, 82 pp (Manual containing detailed 
information on subject. Price: $2.00/copy) 


The Effect of Window Air Leakage on Energy 
Conservation 

George A. Devonshire, 

Institute of Power Engineers 

1974* (Paper presented to Conference on Energy 
Conservation, Toronto) 


The Energy Crisis in Public Schools: Alternative 
Solutions 

Venture County Superintendent of Schools, 
Venture, California. 

1974, 78 pp” 


The Optimum Thermal Resistance of Walls and 
Roofs 

D.G. Stephenson, 

National Research Council of Canada, Division 
Building Research, Ottawa. 

Jan. 1974, 18 pp” 


The Room Air Conditioner as an Energy 
Consumer 

J.C. Moyers, 

U.S. Atomic Energy Commission. 

Oct. 1973, 33 pp* (Order No. ORNL-NSF-EP-59) 


Thermal Environmental Conditions for Human 
Occupancy: Standard 55-74 

ASHRAE, 345E 47th St., N.Y., N.Y. 10017. 
March 1974, 12 pp* 


Waste Heat Recovery 
Institute of Plant Engineers, London 
Sept. 1974, 46 pp* (Conference Papers) 


York University Central Utilities Building and 
Distributing System 

P.A. Lyles and W.C. Dale, 

York University, Toronto, 

1972, 26 pp* (Includes charts) 


Copy in Ministry of Energy Library 
56 Wellesley St. West, Toronto M7A 1Y7 
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Periodicals 


Air Conditioning, Heating and Refrigeration News 
Business News Publishing Co., 
Box 6000, Birmingham, Mich. 48012 


Air Conditioning and Refrigeration Business 
Industrial Publishing Co., 614 Superior Ave. W., 
Cleveland, Ohio 44113 


American School and University 
North American Publishing Co., 134.N. 13th 
Street, Philadelphia, Pa. 19107 


ASHRAE Journal 

O45 E14 yin StaNsy23N:Y¥. 10017 
Buildings 

Stamas Publishing Co., 427 Sixth Ave. S.E. 
Cedar Rapids, lowa 52406 


Building Operating Management 
P.O. Box 1983, Clinton, lowa 52732 


Building Research News 
Publication Section, Division of Building 
Research, National Research Council, Ottawa. 


Building Systems Design 
BSD Inc., 103 East Front Street, Red Bank, N.J. 
07701 


Canadian Building 
Maclean-Hunter Publishing Co. Ltd., 
481 University Ave., Toronto MSW 1A7. 


Canadian Business 
CB Media Ltd., 1080 Beaver Hall Hill, Montreal 
128..P:Q: 


Canadian Consulting Engineer 
Southam Business Pub., 1450 Don Mills Road, 
Don Mills, Ontario M3B 2X7. 


Canadian Controls & Instrumentation 
Maclean-Hunter Publishing Co. Ltd., 
481 University Ave., Toronto MSW 1A7. 


Chemical Engineering 
McGraw-Hill Inc., 1221 Ave. of Americas, N.Y., 
N.Y. 10020 


Civil Engineering 
American Society of Civil Engineers, 345 E. 47th 
Street, N.Y., N.Y. 10017. 


College & University Business 
McGraw-Hill Publications, 230 W. Monroe St., 
Chicago, III. 60606 


District Heating 
International District Heating Assn., 5940 Baum 
Square, Pittsburg, Pa. 15206. 


Electrical Construction & Maintenance 
McGraw-Hill Inc., 1221 Ave. of Americas, N.Y., 
N.Y. 10020. 
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Electrical Contractor & Maintenance Supervisor 
Maclean-Hunter Publishing Co. Ltd., 
481 University Ave., Toronto M5W 1A7. 


Energy Digest 
Scope Publications, Inc., 1132 National Press 
Buildings, Washington, D.C. 20004 


Engineering Digest 
Canadian Engineering Publications Limited, 
46 St. Clair Ave. E., Toronto. 


Environmental Systems 
Wadham Publications, 109 Vanderhoof Avenue. 
Suite 101, Toronto M4G 2J2. 


Guidelines 

(Single Reports) 

Federal Energy Administration, 

U.S. Printing Office, Washington, D.C. 20402. 


Heating /Piping /Air Conditioning 

The J.P.C. Reinhold Publishing Co. Circulation 
Department, 25 Sullivan Street, Westwood, N.Y. 
07675. 


Heating /Plumbing /Air Conditioning 
Southam Business Publications Ltd., 1450 Don 
Mills Road, Don Mills, Ontario M3B 2X7. 


IEEE Spectrum 
Institute of Electrical & Electronics Engineers Inc., 
345 E. 47th Street, N.Y., N.Y. 10017. 


Journal of Property Management 
National Association of Real Estate Boards, 
155E Superior, Chicago, Ill. 


Maintenance Engineering 
Cleworth Publishing Co., One River Road, 
Cos Cob, Ct. 06807. 


Modern Power & Engineering 
Maclean-Hunter Publishing Co. Ltd., 
481 University Ave., Toronto, Ontario M5W 1A7. 


Nation's Schools Report 
McGraw-Hill Publications, 230 W. Monroe St., 
Chicago, Ill. 60606. 


Plant Engineers 
Baptiste Publications Ltd., Pembroke House, 
Campsbourne Road, London N8, England. 


Plant Engineering 
Technical Publishing Co., 1301 South Grove Ave., 
Barrington, Ill. 60010. | 


Plant Management & Engineering 
Maclean-Hunter Publishing Co. Ltd., 
481 University Ave., Toronto, Ontario MSW 1A7. 


Plant Operating Management 
Conover-Mast Publications Inc., 205 E. 42nd Street, 
Nays NEY 0017, 
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Power 
McGraw-Hill Publications, P.O. Box 430, 
Hightstown, N.J. 08520. 


Power Engineering 
Technical Publishing Co., 1301 S. Grove Ave., 
Barrington, Ill. 60010. 


Skyscraper Management 

Builders Owners & Managers Association 
International, 224 South Michigan Ave., 
Chicago, Ill. 60604. 


Technology Review 
Alumni Association, Massachusetts Institute of 
Technology, Cambridge, Mass. 02139. 


Magazine articles 


A Balanced Heat Recovering System 
ASHRAE Journal—April, 1975 


A Barometer of Progress in Industry: ASHRAE 
Research 
ASHRAE Journal—October, 1974 


Adapting to Changing Circumstances 
Energy Digest—May/June-1974 


Blowing Hot 'n’ Cold 
Engineering—December-1974 


“Brain” Controls Central Nervous System 200 
Miles Long 
College and University Business—June, 1974 


Challenge: Engineering and the Conservation 
Ethic 
ASHRAE Journal—May, 1975 


Chopping Energy Costs 
Progressive Architecture—May, 1975 


Commercial and Institutional Buildings: 
Replacement, Modernization, Upgrading 
Heating/Piping/Airconditioning—April, 1975 


Computer-Controlled HVAC system helps cut 
energy usage in glass-walled office building 
ASHRAE Journal—April, 1975 


Conserving Energy Used in Plant Heating and 
Ventilating 

Plant Management and Engineering—December, 
1974 


Conserving Utilities Energy in New Construction 
Chemical Engineering—February 18, 1974 


DBR and Energy Conservation 
Building Research News—No. 51, July, 1974 


Design Criteria for Energy Conservation 
ASHRAE Journal—June, 1975 
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Energy Analysis of Building; Computers Open 
New Path for Energy Savings 
Heating/Piping/Air Conditioning—December, 
1974 


Energy and the Building Industry 
Building Systems Design—April/May, 1975 


Energy Calculations 
ASHRAE Journal—December, 1974 


Energy Conservation by Redesign 
IEEE Spectrum—November, 1973 


Energy Conservation in Commercial Buildings 
Heating/Piping/Air Conditioning—June, 1974 


Energy Conservation in Environmental Systems 
Provides Benefits for Health Care Facilities 
Canadian Consulting Engineer—June, 1975 


Energy Conservation: Existing Office and 
Apartment Buildings 

Journal of Property 
Management—January/February, 1974 


Energy Conservation in New Building Design: 
Update 
ASHRAE Journal—January, 1975 


Energy Conservation—It Can Be Made to Work 
Air Conditioning and Refrigeration 
Business—March, 1975 


Energy Conservation Programs for Computerized 
Building Control Centres 

Canadian Controls and Instrumentation —January, 
1975 


Energy Conservation: Simple Savers 
Nation’s Schools and Colleges—May, 1975 


Energy Crisis: Colleges Aren't Taking it Lightly 
College and University Business—February, 1974 


Energy Crisis: What Schools are Doing About It. 
American School and University—February, 1974 


Energy Efficiency Pros Meet to Share Knowledge 
N.Y. Environment—December 1, 1974 


Energy Guidelines for Schools 
American School and University—February, 1975 


Energy Management 
Canadian Consulting Engineer—May, 1975 


Energy Management 
Skyscraper Management—March/ April, 1975 


Energy Management Case Study No. 11: Owner 
Tests Heat Recovery Concepts for Five Similar 
Office Buildings in a $13.1 million Prototype 
ASHRAE Journal—January, 1975 


Energy Management Section 
Air Conditioning and Refrigeration 
Business—January, 1975 
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Energy Saving Ideas for Existing Buildings 
Electrical Construction and Maintenance—June 
19,1974 


Energy Saving Ideas ...Here are the Winners 
Chemical Engineering—September 2, 1974 


Energy Shakedown for a Big User 
Buildings—February, 1975 


Halton Saves $75,000 Conserving Energy 
Toronto Star—November 14, 1974 


Heat Recovery Systems Could Accelerate Swing 
toward “Alternative Education” in Secondary 
Schools 

ASHRAE Journal—July, 1974 


How One Building Saves Energy Today 
Power—December, 1974 


How to Avoid Uneconomical HVAC 
American School and University—April, 1973 


Inter-Building Heat Energy Distribution Systems 
District Heating—October/November/December, 
1974 


Maximizing Resource Recovery from Solid Waste 
Building Systems Design—April/May, 1975 


New Products Show Case 1974: Saving Energyis 
Vital Concern 

Canadian Building—July, 1974 

Office Lighting: A Sizable Chunk of the Energy 
Dollar 

Building Operating Management—June, 1975 
Overdesigning Wastes Energy and Plant 

Energy Digest—March/April, 1974 


Power Factor Correction for Energy Conservation 
ASHRAE Journal—May, 1975 


Pumping Systems Design and Energy 
Conservation 
ASHRAE Journal—June, 1975 


Recycling Waste Heat 
Canadian Business—June, 1975 


Save Electricity Dollars by Controlling Demand 
College and University Business—June, 1974 


Save Energy, Save your Eyes 
N.Y. Environment—July 1, 1974 


Saving Energy a “Natural” in Many Building 
Systems 
Power—November, 1973 


Savings on Demand 
Nation’s Schools and Colleges—December, 1974 


School Mechanical Design: Concept vs. Cost 
Heating/Piping/Airconditioning—April, 1975 
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Space-Age Techniques for Down-to-Earth 
Conservation 

Air Conditioning and Refrigeration 
Business—May, 1975 


The Energy Revolution: Here’s How to Fight It 
Modern Power and Engineering—July, 1974 


Thermal Conductivity of Wet Insulation 
ASHRAE Journal—October, 1974 


True Measure of Energy Conservation 
AGA Monthly—November, 1974 


Using Waste Materials as Industrial Fuel 
Plant Engineer—May 29, 1975 


USA Unveils Two Model Designs to Conserve 
Energy in Buildings 
Engineering News Record—November 22, 1973 


Waste Not, Watt Not 
Progressive Architecture—May, 1975 


Why Waste All That Heat 
District Heating—April/May/June, 1975 


Solar energy 


An Examination of the Potential for Solar Energy 
Utilization in Ontario 

A.G. Barnstaple, 

Ontario Hydro, Design & Development Division, 
Toronto, Ontario 

Dec. 1975, 36 pp* (Report No. 75092) 


Alternative Natural Energy Sources in Building 
Design 

A.J. Davis & R.P. Schubert, 

Passive Energy Systems, Blacksburg, Va. 

Oct. 1974, 252 pp* 


Application of Solar Energy: 
Proceedings of the First Southeastern 
Conference, 

Huntsville, Alabama, 

Univ. of Alabama Press 

1975, 643 pp” 


Applying Solar Energy for Cooling & Heating 
Institutional Buildings 

F.H. Bridgers, 

ASHRAE Journal, 

Sept. 1974, pp 29-37 


Assessment of Rankine Cycle for Potential 
Application to Solar-Powered Cooling of 
Buildings 

H.M. Curran et al, American Society of 
Mechanical Engineers, N.Y., N.Y. 

1974, 15 pp* (Paper 74-WA/Sol-7) 
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Catalogue of Solar Heating and Cooling Products 
U.S. Energy Research & Development 
Administration, Division of Solar Energy, 
Washington, D.C. 

Oct. 1975, 462 pp” 


Development and Use of Solar Insulation Data for 
South Facing Surfaces in Northern Latitudes 
Clayton A. Morrison & Erich A. Farber, 

ASHRAE 

345 E. 47th Street, N.Y., N.Y. 10017 

1974, pp: 4-16 (Part of report on symposium on 
Solar Energy Applications, Montreal) 


Direct Use of the Sun's Energy 
Farrington Dariens, 

Ballantine Books, N.Y., N.Y. 
1974, 271 pp” 


Energy Conservation with Solar Climate Control 
Arthur D. Little 

iC, Cambridge, Mass. 

1973,.33 pp” 


Introducing the Fes Delta Focussing Solar 
Collector and Hot Water Heater 

Falbel Energy Systems Corp., Stamford, Conn. 
1975, 14 pp” 


Latent Heat and Sensible Heat Storage for Solar 
Heating Systems 

Harold G. Lorsch, 

National Center for Energy Management and 
Power, University of Pennsylvania, 

Philadelphia, Pa. 

May 1974, 27 pp* 


Natural Convection in Enclosed Spaces: A 
Review of Application to Solar Energy Collection 
H. Buchberg et al 

ASME, N.Y., N.Y. 

1974, 13 pp” 


Optimizing Study of Solar Absorption Air 
Conditioning Systems 

NTIS, 

University of Maryland, Washington, D.C. 
May 1974, 74 pp” 


Proceedings of Solar Heating and Cooling for 
Buildings Workshop 

University of Maryland, Dept. of Mechanical 
Engineering, Washington, D.C. 

March 1973, 289 pp* (2 Vols.) 


Proceedings of Seminar on Solar Heating & 
Cooling of Buildings 

The University of Western Ontario, Faculty of 
Engineering Science, London, Ontario 

Oct. 18, 1974, 79 pp” 
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SIMSHAC—A Simulation Program for Solar 
Heating and Cooling 

C. Byron Winn et al, 

Simulation Magazine, 

Dec. 1974, pp 165-70 


Solar Assisted Air to Air Heat Pump System 
H.G. Barkmann & D.G. Yergensen 
1975, 19 pp” 


Solar Assisted Heat Pumps and Direct Heating 
Systems 

T.A.V. Cassel et al 

197 Sale Dp; 


Solar Directory 

Carolyn Pesko, ed. 

Ann Arbor Science Publishers Inc., Ann Arbor, 
Michigan 

1975, 600 pp* 


Solar Energy, An Important Energy Resource in 
Canada 

James R. Bolton, 

Royal Commission on Electric Power Planning in 
Ontario, 

October 1974, 17 pp* (Report by Dept. Chemistry, 
The University of Western Ontario) 


Solar Energy for Man 

B.J. Brinkworth & John Wiley, 
Halstead Press, N.Y., N.Y. 
197225 pp: 


Solar Energy School Heating Augmentation 
Experiment 

Intertechnology Corporation, Superintendent of 
Documents, U.S. Government Printing Office, 
Washington, D.C. 

Dec. 1974, 80 pp* (Fauquier High School, 
Warrenton, Va.) 


Solar Energy Systems: The Practical Side 
Architectural Record 
August 1975 


Solar Energy, Technology and Applications 
J. Richard Williams, 

Ann Arbor Science Publishers, Ann Arbor, 
Michigan 

1974, 118 pp* 

(Glossary pp. 115-118) 


Solar Energy Thermal Processes 

John A. Duffie and William A. Beckman, 
Wiley-Interscience, N.Y., N.Y. 

1974, 386 pp* 


Solar Energy—The Ultimate Power House 
John L. Wilhelm, 

National Geographic Magazine, 

March 1976, 10 pp* 
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Solar Energy Utilization for Heating and Cooling 
ASHRAE, 

345 E. 47th Street, N.Y., N.Y. 10017 

1974, 59.1-59.20 (Chapter 59 of ASHRAE 
Handbook) 


Solar Heating and Cooling: Engineering, Practical 
Design and Economics 

Jan F. Kreider and Frank Kreith, 

McGraw-Hill, N.Y., N.Y. 

1975, 342 pp* 


Solar Heating and Cooling in Buildings: Methods 
of Economic Evaluation 

Rosalie T. Ruegg, 

U.S. Dept. of Commerce, National Bureau of 
Standards, NBSIR 75-712, Washington D.C. 
July 1975, 41 pp* 


Solar Heating and Cooling of Buildings (Phase 0) 
Final Report, Executive Summary 

Westinghouse Electric Corp. for National 
Sciences Foundation, Box 1693, Baltimore, Md. 
20550 

1975, 70 pp* 


Solar Heat Energy Conservation and Sheet Metal 
Sheet Metal Workers Journal, 

August 1975, pp. 7-10 (Hot air systems in 
commercial and institutional buildings) 


Solar Heating and Cooling Experiment for a 
School in Atlanta NSF-RA-74-122 

Westinghouse Electric Corp., National Technical 
Information Service, U.S. Department of 
Commerce, Springfield, Va. 22161, 

July 1975, pp. 35-9 (George A. Towns Elementary 
School) 


Solar Heating Proof-of-Concept Experiment for a 
Public School Building 

AAI Corporation, Superintendent of Documents, 
U.S. Government Printing Office, Washington 
BEG; 

1974, 111 pp* (North View Junior High School, 
Minneapolis, Minn.) 


Solar Heating—The State of The Art 

R.L. Quirouette, 

National Research Council of Canada, Div. of 
Building Research, Ottawa, Ontario, 

October 1975, 11 pp* (Building Research, Note 
102) 
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Sunlight to Electricity: Prospects for Solar Energy 
Conversion by Photovoltaics 

Joseph A. Merrigan, 

Cambridge, Mass. 

MIT Press, 1975, 163 pp* 


Sun Power for Today's Builders 
Con Edison, N.Y., N.Y. 
October 1975, 14 pp” 


Technical Memorandum—Energy Conservation 
with Solar Climatic Control 

Arthur D. Little, Inc., Cambridge, Mass. 

1973, 33. pp" 


The Coming of Age of Solar Energy 

D.S. Halacy, Jr. 

Avon Books, Harper and Row Publishers, Inc., 
NEY Neve 

1975, 248 pp* 


The Energy Crisis and Energy from the Sun 
M.P. Thekaekara, ed. 

Institute of Environmental Sciences, 

Mount Prospect, II. 

1974, 103 pp” 


The Potential of Solar Energy for Canada 
Solar Energy Society of Canada, Inc., 
Winnipeg, Man. 

1976, 421 pp* (Proceedings of conference in 
Ottawa) 


*Copy in Ministry of Energy Library, 56 Wellesley 
St. West, Toronto M7A 1Y7 
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